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(54) (57) yCTFOflCTBO ZUlfl PEMOHTA 
OBCAflHOfl KQJIOHHfel. BKrocwaKinee no- 
unfl cepaeiHBK, w moKueU xohto Eoroporo 



3BKpeimeua nopHHpyxman ronoBKa c pacnw--^ 
paioKHM koh^com, npo4wn>Hyio rpytfy c 
topxhhm yno'poM 6 ycTaHoBnoHHWfl nan hhm 
mod*, cocrofliaafl B3 BepxHero h KWiwero 
KCOKyXOB, nOnOCTB MeJKJiy KOTOPUMH coo6meHa 
c nonocniio cepaeiOTKa, o r n h h a 10 - 
m o o c « r©M f hto, c uenbio ynpomewui 

KDHCTpyXUHH H nOBfcnnOHKH S*H>BKTHBB0CT1I 

ero paooru 3a ever Hcwiwiemifl noBpemao- 
HHfl o6canHDft^iconoHHU bkoi^ 
ycTBHOBjseH c Bo3MOKHOcn»io^oceBoro nepe- 
MeraeHHfl baojo> cepaenHBKa h noanpy»HHeH 

b 06eHXCTOpOH f npH *TOU BepXHHH H HWHHH 

KomyxH BKopn.cHaebceHbi cootbotctbghho He- 
noflPiocHMM « noflBH^HWMynopaMH ^oCSpaayKinH- 

MH CO CTBHKaMH KOXyXB H CepfleHHHKB 3BM- 
KHyTfclB KBMBpfci) CO€iOIH8HHH0 C BOnOC«.IO 

cepfleHHHita. a ue*ny ynopaMH paaMemeHW / 
caMoynnoTHJUonraecM mbhskbth, Koroptio b y 
HepaooMBM nojicwcemre- pacnonotf ohm bhtt- 

p» KWCyXOB. 
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ll3o6poTemie othxhtch k hc4>»*ra3oao- 
(frbiBawieft npoMbcuncHHocrn h mo* or 6tin> 
McnojaooDflMo npu yc.raMODKe MeroJurwsecKKX 
^ nnACTupefl b mgctox HapyuiemiA ropMOTWMHO* 



J;ir*iV : 'cTHVb6cajiw« KonowM He<J>rsir-JX.Bon«Hbix m 5 



*u»cr co6: ft ritflpaaiHMecKyK) KOMepy 7. 
coo64Uohh>to c nonocrbio 8 cepaeMHUKa 1 
nocpeacraoM panna/ibKux kquqhob 9. 
« ;if rioABwtcMwe cexropbi 5 b pa(x>MeM noAO-^ v O^ 
*eHMH onpenensiior Hapyaaujft AHaMerp flop- 





cbaudJI : Konouioj/ coflepoKajnee , npo<t>K7a>HUft 
nep€KpwBaTem> f nopHHpyKia^^ronoBicy t <|H| 
cocrwrmyio U3 ' KOHyca, 1 nnaiueic| M^iiiroica^ v ?v . 



H3 -flByx Ko^yxoB: BepxHero 12 h HvoKHero 
W 'l^^BHyraS-KOTopbK pa3MGmeHu cflMoynnor^ 
]^%imovxdec^ |m awne ru ^ 14 . m ; 1 5 c Hen oabh ac^ji 
BKopb h rnnpoKflMepy t#\!$i^ H 17, .o6pa-; 

|&^aH6oAeej^3i^ icorcyxoM h 

J$hdc™^ peoynbToryf i. H3o6-:^^c^ xaMepu 18 

^/^perekiw HBJweiCH ycrpoftcrBo a/ih pej40H— _ •I'v^l^K ^ 0 ^^ 16 ' a y; tbioko nonocrb 20 
^^'Tafo6caaH0ft kotiohhm, Biroamee nomft .^.( Me^ 

CepflOKHHK, .Ha HHHCHeM .KOKUQ XOroporo '^'.41 ? 1 5«^.COO&K6HU ^C^j' noJiocTbio o nrcpeA-eg 

Wpen^eHaaopHHpyiou^HronooKacpacuiHpji- 20 ctbom paAHajibiiux kaHanoB 21 - 23. 
lomHM kohjcom,. npotfriuibHyK^ \ ,, HiOKMHfl KOHeu cepaesHMKa oKaHMMBaercfl . ^ 

hum >nbpoM m ycTaHOBneHKMft hw kmm aicopb, - ;,6amMaK0M^4'C, o6paTHbiM juianoHOM 25.^|^^ 
cocTosfmHA H3 Bepxnero h wwmero xo*yxoB, < ^^rpoftcTBp.cnycKaercsi b ciaajKHHy^^^ 




noJTOcrb Meacay KoropuMH coo6meHa c no- 
AOCTbio cepneHKHxa [2j * 

HeaocTaTKOM yxaoaHHux ycrpoflCTB hb- 

JWeTCS .CADMHOCTb KOHC TpyKOHH . 



Ko/ibuiie HacocHo-KOMnpeccopHUx Tpy6 
25 Ha cepaesHWKe 1 Haa h hoa flKopeM pacno- 

noxceHbi npyxHHid 27 b 28. . \\<>^ ; jfti 




WW **flKOpCM B MeCTBX 3atfen)ieHHJl ~ 

imauieK HKopji. 

1 1 e Jib h r*o*pe re mi« - y npotneH He k o«cr py k- 
hkh h noBbnneMHe 3<Jx{)eKTMBH0CTH ero pa6o- 
v Tbi aa cser MCKTiioHeHHfl noBpexaemoi o6cao- 
M^KonoHHbi ^opeM.«^^^^,;;^^ 
^f fienb nocriiraercH reM, hto AKopb « > 
KoBJieH c B03Mo)KHocTbio oceBoro nepeMeme- 
^HHii y »aonb cepneHHMica h v no/mpy>KHMeH c 
%6eMX cropoH, npn aroM BepxwuA m hh^chhA 
icoKyxHr»KO^^cHa&KeHii coorBercTBeHHo 




30'9KHH'y b 30My peM0HTa o6canHoft xononHbi 
29 Ha HacocHo-KOMnpeccopHWX rpy6ax 26, ;} 
b Koropofl cobaaior naBneimo nyreM 3 a- 
Ka'iKH , JKHflKocrH, KDTopafl, nonaflafl nepe3 ^ 
paflHonbKbic Kauanu 21 - 23 h 9 /i ... 

T(cm^#mp.! : ;1)". b KaMepw 7, 18 w 19 b b^" ' 
nonocTfc' 20. uexny ynnoTHHTem>HWMH mbh- 
*eraMH 1 5, 0Jca3biBaeT flaBJiemie v .. VT3 

• onm»peMemio m ctchkh , KO)KyxoB 12 h 
13^yniioTUHrenbHba MawKer 14 h 15 ^ 
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BCnOAB»OKMKMj 

^i-.... ..... ..<**^ 

ayxmuMH co 



3SfS noflBioKHbiM ynopai^;; B6pa^^%ynpyrofl ah a*parMbi 4 . . KojKyxH 1 2 h 13, 



on 




creHKaMM nosicyxa H r cepne^-^ v ' 
^^ka"3aMKHyrwe icaMepw, coeflHHeMMbie c no- 
v ' jiocrbio cepaeMMMKa, a >.:e3Kfly ynopeMM 

pa3MemeHbi cawoyn/iorHHKinHecfl " MaroKe- 
ru/Koropbie b Hepa6oseM nono^eHHH pacno- 45 
naxceHbi BHyrpM ko^vxob. 

:Ha 4>nr.. 1 H3o6paxeHO ycTpoftcrBo, 06- 
OTHfl bha; Ha <}>Hr. 2 to »e t b nasamr- 
HWH^MOMeHT.flopHOBaHHii; Ha 4>Hr. 3 ce- 



HHG>B-B : H0£$ttT 
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_b/ieBaH cnny conpoTHB/ieHM5i npyxHH 
27 h 28, ABMraioTCsi b nponiBononoMHwe 
CTopoHbi ao no/moro cxarwi nocneflHMX h v v" * 
ocBo6o5KAaioT ynnonfHrenbHbie Maseru 
14 h 15 r Koropwe pacnpflMmwcb, yn«paior- 
c?i b o6caAHyw Konoimy 29. o6pa3ya c ee 
CTeHKoft rHApaB/iMsecKyio Kawepy 30. Hon 
AaBJieHMeM))icHAKDcrM ynpyran AHa4>parMa 4 .-• 
AetJ>'opMHpyercfl ]nk nepeMemaer noAB»OKHbie 
ceKropw 5! a'o yn o pa • orp a hhmh b a iouikx BbicTy- 
noB v O/Kopnyca k 3 ^opMMpyKwero aophb^h 



vycrpoAcrBO^TO^SS 

'' 4 v^vnpo^nbMaji:Tpy6a'10 noa neflcTBHeMvr 
ycunwsi, co3aaBoeMoro KO)KyxoM 13, sepe3 
npy»HHy 28#*> lia . hoabh ikku fl ynop 11 b 



KB 1JCM.+MT. 1), «a KOTOpOM SKeCTKO 3BK- 

peiineH;C boabwkhwm pacniHpaicsiiHM.^KOHy-- 
co^2^4>opi^pyKiiiHft aoph^ B^Kopnyce^ 3 ^ ? 
irorrporo* oaknx)»ieHbi ynpyran r AHa4>parMa 4, 
noziBM)KHbie cexropw 5 h hoabidkhmo KO/Ib- 
ua 6. npocrpancTBO. orpamiHeHHoe Kopny- 
com 3 h ynpyrofl AHa4)parM0ft 4, npeAcraB- 




55, 



nepBoiWHajibHbiB MOMeur. nepeMemacTCfl^PHH 
Hae3»aer Ya pacuiHpfliauHfl kohjc 2 m fce- 
4>opMHpyercfl (cm. hb 4>wr. 2). ripoucxooMT 
yak Chi 3awiHHHBaHHe npo<tninbTioA ipy6w 




y 10-1 if; 

noBfcau* ih« nflB-ieHMH a icastepe 30 coaaaer- 
cw ycwine zyw nporacitH&aKua aopHHpywuieA 
-J. rcwioBKH c KOHycoM 2,no;Bcefl pjimhq npo- 
iJnuibMofl Tpy6bi;10, npn KoropoM BMecre 5 
= c cepfleMHMKOM^l^HBHHHBior •noaKHMBrbCfl y. : . 
" net am 2 7 fil 2$pi 6Jh i 14 • Oah 0 BpeMeH hoV < 



He chmxbsi flaBneKHP . B^Tp>-6ax. c noMomtio 
.v£ TajieBofl cucrcMiJ . (ne * »3o6pajKOHa) hqcoc- 
HD-KOKmpeccojycMM, Tpy6aM 26 co3nawT .M . 
nononKMienbHHfl'HaTnr^ ripw stom, nepeMe- 



• 1 4 

npouecce npoxoxuaeHUfl nonyca m aopnv , 

pes rpytfy nocnennHa ynepoKHBaercn or cmb- j 

ujeKHfl ynopoM 11. 

riO flOCrHMGHHM p8CUlHpSllCIUHM KOHyCOM . 

ynopa 11 nocncflHuft w neresw 28, l3s;±lMW;- 
m .15 raraKe 6yayr ncpcMemaTScn ^P^^^^^^l^ 
no Bbocoae (fropMHpyiomGro flopna ho Bwnpai^^^fe^^ 
zieHHofl rpy6bi 10 flaa/iewe c6pacbiBaioT.;|^p^fv 
FlpH 3tom noa AeftcrBHCM cvm ynpyroft ir|^S 



10 4>opMauHM npyxHH 27 u 28 Koacyxu 12 <? 



maacb BBepKl|kDH 



.paanHpaer np^Hjp>H>ToJrpy6y 10. Bcjien] 
"oa ; KOH>coM^2|^ipy6^BxoflH r 4>oomh pywumA .• 
i flopH c wapyacra^jXHaMeTpoM, Hectfxo/iKKCbiM 15 
ia/iH nojiHofl Ae4>opMatDtH npo<i>HnbHofl xpy6u , 
10 BHyTpH peMOHrnpyeMoft rpytii m o6ecne- 
aeinw nnorHoro koHraKTa Meacny hmm. B J; 







h 13 ABMraiorcfl HaBcrpeiy apyr npyry ".^^^V. 
3aKn»MaK)r b ce6e.;ynnoTHHTcnbiaio mqhko^ 



tm 14 h 15. riocne aroro ycTpoftCTBbjM3^ w 
BnewiioT H3 CKBaxwHM. ."^Ssi^^rj- ... 

rip«AnaraeMoe ycrpoflCTBo HMeer npbcTyw^^r^v^; 
KOHCTpyxuHio, a npMMeHemie ero ttoa^onufj^^^l^f 
waCe^art. noBpettflemifl oGcaaHoft ko/iohhw.^^^ 
HKopeM. • : . . f . . . '" ■ 
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(54) (57) A DEVICE FOR CASING 
REPAIR, including a hollow mandrel, at 
the lower end of which 



is attached a coring head with 
expanding cone, a shaped tubular with 
an upper stop and an anchor mounted 
above them, that consists of upper and 
lower covers, the cavity between which 
communicates with the cavity of the 
mandrel, distinguished by the fact that, 
with the aim of simplifying the design 
and improving the efficiency of its 
operation by eliminating damage to the 
casing by the anchor, the latter is 
mounted so that axial displacement is 
possible along the mandrel and it is 
spring-controlled on both sides, where 
the upper and lower anchor covers are 
provided respectively with fixed and 
movable stops, forming closed 
chambers with the walls of the cover 
and the mandrel that are connected 
with the cavity of the mandrel, and 
between the stops are disposed self- 
sealing packing rings, which in the 
nonoperating position are located 
inside the covers. 
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09) SU (11) 1041671 



A 



1041671 
1 

The invention relates to the oil and gas production industry, and may be used for 
placing metal patches at positions where the leaktightness of casings has been impaired in oil, 
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so 
forth. 

A device is known for casing repair that contains a shaped sealing assembly, a coring 
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1], 

The device closest to the invention in technical essence and attainable result is a 
device for casing repair that includes a hollow mandrel, at the lower end of which is attached 
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor 
mounted above them that consists of upper and lower covers, the cavity between which 
communicates with the cavity of the mandrel [2]. 

A disadvantage of the aforementioned devices is their complicated design and the 
possibility of damage to the casing under repair by the anchor at the places where the anchor 
slips engage it. 

The aim of the invention is to simplify the design and to improve the efficiency of its 
operation by eliminating damage to the casing by the anchor. 

The aim is achieved by the fact that the anchor is mounted so that axial displacement 
along the mandrel is possible and it is spring-controlled on both sides, where the upper and 
lower anchor covers are provided respectively with fixed and movable stops, forming closed 
chambers with the walls of the cover and the mandrel that are connected with the cavity of 
the mandrel, and between the stops are disposed self-sealing packing rings, which in the 
nonoperating position are located inside the covers. 

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial 
moment of coring; Fig. 3 shows the A— A section in Fig. 1; Fig. 4 shows the B— B section in 
Fig. I. 

The device consists of hollow mandrel 1 (see Fig. 1) on which is rigidly attached, 
with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes elastic 
diaphragm 4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and 
elastic diaphragm 4 is 
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial 
channels 9. 

Movable sectors 5 in the operating position determine the outer diameter of the 
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and 
engaging stop 11, above which is mounted the anchor, which is spring-controlled on both 
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are 
disposed self-sealing packing rings 14 and 15 with fixed and movable stops 16 and 17, 
forming hydraulic chambers 18 and 19 with the corresponding cover and the mandrel. The 
latter, and also cavity 20 between self-sealing packing rings 14 and 15, communicate with 
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by 
shoe 24 with check valve 25. 

The device is lowered into the well in string 26. Springs 27 and 28 are disposed in 
mandrel 1 above and below the anchor. 

The device operates as follows. 

In assembled form, it is lowered into the well to the repair zone of casing 29 in 
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 1 8, 
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. 1), 
exert pressure simultaneously on the walls of covers 12 and 13, packing rings 14 and 15, and 
elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, 
move in opposite directions until the latter are completely compressed, and release sealing 
rings 14 and 15 which, being straightened out, push against casing 29, forming with it the 
wall of hydraulic chamber 30. Under pressure of the liquid, elastic diaphragm 4 is deformed 
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the 
forming mandrel, and thus they go to the operating position. 

The shaped tubular 10, under the action of the force created by cover 13, through 
spring 28 on movable stop 1 1, at the initial instant of time moves downward and travels to 
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 10 is essentially wedged 
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in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to 
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon 
together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously, 
without reducing the pressure in the tubes, with the help of a hoist system (not shown) 
additional traction is created on tubings 26. In this case, by moving upward, cone 2 pre- 
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and 
said mandrel has the required outer diameter to completely deform shaped tubular 10 inside 
the tube to be repaired and to ensure close contact between them. 
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During passage of the cone and mandrel through the tubing, the latter is restrained from 
shifting by stop 1 1. 

When expanding cone 2 reaches stop 1 1, the latter and the parts 28, 13, 17, and 15 
also will be displaced upward. When the forming mandrel emerges from the straightened 
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces 
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14 
and 15. After this, the device is withdrawn from the well. 

The proposed device has a simple design, and its use will make it possible to avoid 
damage to the casing from the anchor. 



[figures under columns 3 and 4] 



[see Russian original 
for figure] 



[see Russian original 
for figure] 
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[see Russian original for 
figure] 
A— A 



Fig. 3 



[see Russian original for 
figure] 
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